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In the title compound, C37H40N4O2, the xanthene and 
spirolactam rings are almost planar, with r.m.s. deviations 
from the mean planes of 0.223 (2) and 0.057 (2) A, respec- 
tively, and form a dihedral angle of 85.76 (3)°. The dihedral 
angle between the xanthene mean plane and the benzene ring 
is 87.16 (5)°. One of the two ethyl groups of one of the 
diethylamino groups is disordered over two sets of sites 
[0.76 (1):0.24 (1)]. 

Related literature 

For related structures and background to rhodamine dyes, see: 
Xu et al. (2010fl,fo); Zhang et al. (2008); Tian et al. (2008); 
Kwon et al. (2005); Wu et al. (2007). 




Experimental 

Crystal data 

C 37 H4oN 4 0 2 
M, = 572.73 
Triclinic, PI 
a = 9.842 (2) A 
b = 13.151 (3) A 
c = 13.552 (3) A 
a = 74.43 (3)° 
P = 81.92 (3)° 



Data collection 

Rigaku Saturn diffractometer 
Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2008) 
T min = 0.981, r miix = 0.985 

Refinement 

R[F 2 > 2a(F 2 )] = 0.057 

wR(F 2 ) = 0.174 

S = 1.06 

6168 reflections 

399 parameters 



y = 69.12 (3)° 
V = 1576.7 (7) A 3 
Z = 2 

Mo Ka radiation 
/a = 0.08 mm -1 
T = 293 K 

0.26 x 0.22 x 0.20 mm 



17336 measured reflections 
6168 independent reflections 
4273 reflections with I > 2a(I) 
R iM = 0.033 



2 restraints 

H-atom parameters constrained 
A/w = 0.29 e A~ 3 
Apmh> = -0.24 e A -3 



Data collection: CrystalClear (Rigaku, 2008); cell refinement: 
CrystalClear; data reduction: CrystalClear; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

The authors thank the Science Development Committee of 
Tianjin Agricultural college (research grant No. 2009 N02). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BG2398). 
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2-[( J E)-2-(Benzylideneamino)ethyl]-3',6'-bis(diethylamino)spiro[isoindoline-l,9'-xantheii]-3-one 
Z. Wei, X. Zheng, J. Bai, X. Zhai and L. Song 

Comment 

Rhodamine dyes are known to have excellent photophysical properties,and they are one of the most widely used fluorophores 
for labeling and sensing biomolecules. There are a few single-crystal reports on rhodamine derivatives bearing a lactam 
moiety (Xuet al., 2010a;2010&Kwon etal, 2005; Wuet al, 2007; Zhang a/., 2008; Ti&net al, 2008). Detailed information 
on their molecular and crystal structures is necessary to understand their photophysical and photochemical properties. 

In the title compound, C37H20N4O2, the xanthene and spirolactam-rings are almost planar, with r.m.s. deviations from 
the mean planes of 0.223 (2)A and 0.057 (2)A, respectively, and form a dihedral angle of 85.76 (3)°. The dihedral angle 
between the xanthene mean plane and the benzene ring is 87.16 (5)°. During refinement, one of the two ethyl groups bonded 
to N4 appeared disordered. The corresponding occupancies refined to final values of 0.76/0.24 (1). 

Experimental 

A r -(rhodamine-6 G)lactam-ethylenediamine (10m mol) was dissolved in 20 ml of ethanol, followed by addition of 
benzaldehyde(15ff2 mol). The solution was stirred and refluxed for 4 h when white precipitate appeared,the resulting crude 
product was obtained by Alteration, then the product was disolved in ethanol,Single crystals suitable for X-ray measurements 
were obtained from ethanol by slow evaporation at room temperature. 

Refinement 

During refinement, one of the two ethyl groups bonded to N4 appeared disordered. The corresponding occupancies refined 
to final values of 0.76/0.24 (1), and were kept fixed afterwards. The disordered model was refined using the tools availablein 
SHELXL97 (Sheldrick, 2008): SADI for restraining distances, EADP to correlate anisotropic thermal parameters for related 
disordered atoms. 

All H atoms were geometrically positioned and treated as riding on their parent atoms, with C — H = 0.93 A for the 
aromatic, 0.96 A for the methyl H atoms and C — H= 0.97 A for methylene, with C/i S0 (H)= 1.2 C/ e q(C aromatic) or,1.5(7 e q(C 
methyl). 
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Figures 




Fig. 1. The molecular structure of the title compound with the atom numbering scheme. Dis- 
placement ellipsoids are drawn at the 30% probability level. Only the major part of the ethyl 
group attached to N4 has been drawn, for clarity. 



2-[(f)-2-(Benzylideneamino)ethyl]-3',6 l - bis(diethylamino)spiro[isoindoline-1,9'-xanthen]-3-one 



Crystal data 




C37H40N4O2 


Z = 2 


M r = 572.73 


P(000) = 612 


Triclinic, PI 


D x = 1.206 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 9.842 (2) A 


Cell parameters from 3876 reflections 


b= 13.151 (3) A 


6= 1.6-29.0° 


c = 13.552 (3) A 


H = 0.08 mnT 1 


a = 74.43 (3)° 


7/= 293 K 


(3 = 81.92 (3)° 


Prism, colourless 


y = 69.12(3)° 


0.26 x 0.22 x 0.20 mm 


V= 1576.7(7) A 3 





Data collection 



Rigaku Saturn 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 7.31 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2008) 
r min = 0.981, 7 max = 0.985 
17336 measured reflections 



6168 independent reflections 

4273 reflections with / > 2a(i) 
R int = 0.033 

Qmax = 26.0°, 6 m j n = 1 .6° 

A = -12— »12 
/fc = -16->16 
/ = -16->16 



Refinement 



Refinement on F 
Least-squares matrix: full 



R[F 2 > 2o(F 2 )] = 0.057 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 
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wR(F 2 ) = 0.174 

S= 1.06 

6168 reflections 
399 parameters 
2 restraints 



H-atom parameters constrained 
w = l/[o 2 (i ; 'o 2 ) + (0.1016 J P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap ma x = 0.29eA" 3 
Ap m i„ = -0.24 e A~ 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 

cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 

in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 

for estimating esds involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR andgoodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Ol 


0.33256 (15) 


0.41003 (11) 


0.03815 (10) 


0.0723 (4) 


02 


0.36695 (14) 


0.00487 (9) 


0.43694 (9) 


0.0579 (4) 


Nl 


0.31962 (15) 


0.25956 (11) 


0.16827 (10) 


0.0456 (4) 


N2 


-0.00271 (18) 


0.22023 (14) 


0.08727 (13) 


0.0650 (5) 


N3 


-0.04621 (17) 


0.22186 (14) 


0.60535 (13) 


0.0665 (5) 


N4 


0.72011 (19) 


-0.26509 (12) 


0.27732 (12) 


0.0652 (5) 


CI 


0.37105 (19) 


0.34525 (14) 


0.12145 (13) 


0.0506 (4) 


C2 


0.47929 (18) 


0.34194 (13) 


0.18879 (13) 


0.0487 (4) 


C3 


0.5722 (2) 


0.40412 (15) 


0.17296 (16) 


0.0628 (5) 


H3 


0.5670 


0.4626 


0.1153 


0.075* 


C4 


0.6718(2) 


0.37619 (17) 


0.24543 (18) 


0.0741 (6) 


H4 


0.7355 


0.4163 


0.2363 


0.089* 


C5 


0.6800 (2) 


0.28913 (18) 


0.33248 (17) 


0.0697 (6) 


H5 


0.7486 


0.2719 


0.3804 


0.084* 


C6 


0.5866 (2) 


0.22835 (16) 


0.34780 (13) 


0.0569 (5) 


H6 


0.5904 


0.1708 


0.4061 


0.068* 


C7 


0.48760 (18) 


0.25501 (13) 


0.27459 (12) 


0.0451 (4) 


C8 


0.38313 (18) 


0.19473 (13) 


0.26923 (11) 


0.0423 (4) 


C9 


0.26660 (18) 


0.20220 (13) 


0.35566 (11) 


0.0418(4) 


C10 


0.26648 (18) 


0.10992 (13) 


0.43410 (12) 


0.0451 (4) 


Cll 


0.16418(19) 


0.11548 (15) 


0.51642 (13) 


0.0529 (4) 


Hll 


0.1696 


0.0512 


0.5679 


0.063* 


C12 


0.05450 (19) 


0.21522 (15) 


0.52287 (13) 


0.0515 (4) 


C13 


0.0518 (2) 


0.30963 (15) 


0.44214 (13) 


0.0551 (5) 


H13 


-0.0214 


0.3779 


0.4424 


0.066* 
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Atomic displacement parameters (A 2 ) 
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i in i 

ny.4 


pi n PIT U1T 

Clo — CI / — HI / 


1 1 n a 

1 iy.4 


pn pi o m a 
CI / — Clo — JN4 


111 ii/i/:\ 
121.3 / (lo) 


pn pi n pin 

ci / — cio — ciy 


ii/; ii /1 /:\ 
llo. /2 (lo) 


M/1 pi o p 1 n 

JN4 Clo — ciy 


111 ni / A a\ 
121.yi (lo) 


pin pin pi o 
C2U — c i y — C 1 0 


iin 1/: /i/:\ 
12U. lb (lo) 


pin pin uin 

C2u — ciy — Hiy 


i in £ 

iiy.o 


p 1 o pin TTin 

cio — ciy — Hiy 


119.6 


C19— C20— C15 


123.05 (16) 


CI 9— C20— H20 


118.5 


CI 5— C20— H20 


118.5 


Nl— C21— C22 


115.50(15) 


Nl— C21— H21A 


108.4 


C22— C21— H21A 


108.4 



mi pin umD 
JN3 — C3U — H3UB 


1 no /; 
1U0.6 


pi 1 pin umD 
C31 — C3U — H3UB 


1 no /: 
1U0.6 


uin a pin umD 
H3UA — C3U — H3UB 


1 ni £. 
1U/.6 


pin PI 1 TT1 1 A 

C30 — C3 1 — H3 1 A 


1 nn c 

109.5 


pin pi 1 ui 1 r> 
C3U — C31 — H31B 


1 nn c 

iuy.5 


UI 1 A PI 1 UI 1 D 

H3 1 A — C3 1 — H3 IB 


1 nn c 

iuy.5 


pin pi 1 ui 1 p 
C3U — C31 — H31C 


1 nn c 

iuy.5 


UI 1 A PI 1 UI 1 P 

H3 1 A — C3 1 — H3 1C 


1 nn c 

iuy.5 


UI 1 D PI 1 UI 1 P 

H31B — C31 — H31C 


1 nn c 

iuy.5 


Ml PII PII 

JN 3 — C32 — C33 


1 1 1 n /i\ 
113.y (2) 


Ml PII U1 1 A 

JN3 — C32 — H32A 


1 no o 
lUo.O 


PII PII U11 A 

C33 — C32 — H32A 


1 no o 
lUo.O 


Ml PII U11T5 

JN3 — C32 — H32B 


1 no o 
lUo.O 


PII PII U11T3 

C33 — C32 — H32B 


1 no o 
lUo.O 


U1 1 A PII U1 113 

H32A — C32 — H32B 


1 ni i 
1U/./ 


PII PII U11 A 

C32 — C33 — H33A 


1 nn c 

iuy.5 


pii pii uiir> 
C32 — C33 — H33B 


1 nn c 

iuy.5 


U1 1 A PII U11T3 

H3 3 A — C3 3 — H3 3B 


1 nn c 

iuy.5 


PII PII U11P 

C32 — C33 — H33C 


1 nn c 

iuy.5 


U1 1 A PII U11P 

H33A — C33 — H33C 


1 nn c 

iuy.5 


uiid pii uiip 
H33B — C33 — H33C 


1 nn c 

iuy.5 


M/1 PI A PI C 

JN 4 — C34 — C3 5 


1 1 1 n /i\ 
112.y (2) 


M/1 r^i/i U1/1 A 
JN4 — C34 — H34A 


ill/; 
1 12.0 


PIC PI/1 ui A A 

C35> — C34 — H34A 


1 1 c c 

115.5 


M/1 PI A UHD 

JN4 — C34 — H34B 


1 nn o 

luy.o 


PIC PI/1 UHD 

C35> — C34 — H34B 


ni 1 

y /.i 


UI A A PI A U1/1T3 

H34A — C34 H34B 


1 ni c 
1U I .D 


M/1 PI /I' PIC 

JN4 — C34 — C35> 


1 1 1 o /n\ 
113.0 (y) 


M/1 PI/1' U1/1P 

JN4 — C34 — H34C 


1 ni c 
1U/.5 


PIC PI/1' U1/1P 

C35> — C34 — H34C 


1 n/; £. 
1U6.6 


M/1 PI/1' U1/1T~\ 

JN4 — C34 — H34D 


1 nn /; 

iuy.6 


PIC PI/1' U1/1T~\ 

C35 — C34 — H34D 


111 1 
111.1 


ui/ir> pi/i' ui/iT~\ 
H34B — C34 — H34D 


1 A £. 1 

146.2 


ui/ip pi/i' uiyin 
H34C — C34 — H34D 


1 ni n 

iu/.y 


pi/i' pic uicn 
C34 — C35> — H3DD 


1 nn c 

iuy.5 


PI/1' PIC U1CC 

C34 — C3 J — H35>n 


1 nn c 

luy.j 


uicn pic uictt 
H35D — C35> — H35b 


1 nn c 

iuy.5 


PI/1' PIC UI CTT 

C34 — C35 — H35J H 


1 nn c 

iuy.5) 


uicn PIC U1CTT 

H35U — C35 — tiiDt 


1 nn c 

iuy.5 


UI CTT PIC UI CTT 

H35b — C35 — H35J H 


1 nn c 

iuy.5 


M/1 pi /T PU 

JN4 — C36 — C3 / 


111 cn /1 n\ 
113. 5U (iy) 


M/1 pi/ ui /; A 
JN 4 — C3 6 — H3 6 A 


1 no n 

luo.y 


pn pi/r ui/ a 
C3 / — C36 — H36A 


1 no n 

luo.y 


N4— C36— H36B 


108.9 


C37— C36— H36B 


108.9 


H36A— C36— H36B 


107.7 


C36— C37— H37A 


109.5 


C36— C37— H37B 


109.5 


H37A— C37— H37B 


109.5 
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Nl — C21 — H21B 


108.4 


C36 — C37 — H37C 


109.5 


C22 — C21 — H21B 


108.4 


H37A — C37 — H37C 


109.5 


H21A — C21 — H21B 


107.5 


H37B — C37 — H37C 


109.5 


pi 1 \T1 p 1 p. 1 
C21 — JN 1 — CI — Ol 


1U.0 (3) 


Ml PO pi f (T 

IN 1 — Co — CI 5 — C16 


no nl /I f\ 

— 13o.yl (ID) 


po \T1 pi p.1 

Co — JN 1 — CI — Ol 


1 *7 A 11 ( 1 H\ 

— \ /y.33 (1 /) 


f(l po pi f P1£ 

Cy — C8 — C15 — C16 


1 A C /")\ 

— 14.0 (Z) 


XT 1 p 1 PI 

C21 — JN 1 — CI — C2 


1 C O & 1 ( 1 c\ 

— loo.oz 


P"7 PO PI c pi<r 

C / — C8 — C 1 5 — C 1 6 


1 1 A A A /1 *7\ 
1 1U.44 (1 /) 


po \T1 pi pi 

Co — JN 1 — C 1 — C2 


I.jU \\y) 


Ml PO PI C POA 

IN 1 — C8 — C 1 5 — C2U 


a £. 1 \ 
4o.l (Z) 


p.1 p 1 pi p~7 
Ol — CI — C2 — C/ 


-i /y.yz (lo) 


pn po pi c pin 
Cy — Co — C 1 5 — C2U 


1 *7A 1 O ( 1 C\ 

1 /U.3o (ID) 


\r1 pi PI p-7 

INI — CI — C2 — C/ 


— U. Iy 


pt po pi c pin 
C / — C8 — C 1 5 — C2U 


£ A C A /1 fl\ 

— 04.D4 (ly) 


p.1 pi pi pi 
0 1 — C 1 — C2 — C 3 


-5.3 (3) 


P 1 A P.1 PU pi f 

C10 — 02 — CI 6 — CI 5 


9.4 (2) 


Ml p 1 /"i*") pi 

JN 1 — C 1 — C2 — C 3 


1 "71 *7fl / 1 Q\ 

1 15. /y {Is) 


pin P.T pu P 1 "7 

C 1 0 — 02 — C 1 6 — C 1 / 


1 H(\ 01 t"\ A\ 

—1 /U.ol (14) 


r^n pi pi p/i 

C / — C2 — (_j — L-4 


-0.1 (3) 


pin pic pi/; r\") 
C2U — C 1 J — C 1 0 — 02 


1 7Q (\A (\ ^ 

1 /y.U4 (ID) 


pi pi pi p/i 
C 1 — C2 — C 3 — C4 


1 "7/1 11/1 0\ 

— 1 /4.1 1 (lo) 


po pic pi/; p.1 
C8 — C 1 5 — C 1 6 — 02 


3.7 (2) 


r^i r^i r^/i 

C2 — l_o — C4 — CD 


f\ A f1\ 

-0.4 (3) 


Pin pic pi/: Pll 
C2U — C 1 J — C 1 0 — C 1 / 


—yj.o (Z) 


r^i r^/i r^/; 
Cj — C4 — C5 — Co 


0.0 (3) 


po pic pi/; pi"7 
Co — C 1 J — C 1 6 — C 1 / 


— 1 /o.Uo (ID) 


r^/i r^c r^/; 

C4 — CD — Co — C / 


0.9 (3) 


r\"t r^i/; r^i"7 no 
02 — C 1 6 — C 1 / — C 1 0 


1 "7G 1A (\ ^ 

— 1 /y.34 (ID) 


pc p/: p~7 pi 
CD — Co — C / — C2 


1 /I (1 \ 

-1.4 (3) 


pic pu pn pio 
C 1 5 — C 1 6 — C 1 / — C 1 8 


U.D (3) 


pc p/; p~7 po 
CD — Co — C / — Co 


1 1 A T7 / 1 Q\ 

1 /4.Z / (lo) 


pi/ pn pio M^i 
C16 — CI / — C18 — JN4 


1 *7A O/l ( 1 C\ 

—1 /y.o4 (lo) 


pi pi p~7 p/: 
C3 — C2 — C / — Co 


1.0(3) 


pu p i "7 pio pin 

cio — ci / — ci8 — ciy 


A A (1\ 

-0.4 (3) 


pi pi p~7 p/; 
CI — C2 — C / — Co 


1 T/i 1/^/1 /i\ 

1 /o.lo (lo) 


pi/ M/1 PI O p 1 "7 

C36 — JN4 — C18 — CI / 


1 1 1 (1\ 

— 13. z <3) 


pi pi p~7 po 
C3 — C2 — C / — Co 


1 *7C 1 C ( 1 £\ 

— 1 (lo) 


PQ/l M/1 PIO P 1 "7 

C34 — JN 4 — C 1 8 — C 1 / 


1 *7A & 0\ 

—\ /U.o (Z) 


P1 pi p~7 po 

C 1 — C2 — C / — Co 


-U.lo (ly) 


PI /I' M/1 PIO P 1 "7 

C34 — JN A C 1 8 — C 1 / 


1/11 A ( Z\ 

141.U (D) 


p 1 mi po n c 
CI — JN 1 — Co — CO 


i i o m /i c\ 
-llo.iU {Id) 


pi/ m/1 pio pin 
C3 6 — JN 4 — C 1 8 — C 1 y 


1 £*7 1A f\ 0\ 

io/.3y (lo) 


ni mi po n c 
C21 — JN 1 — Co — CIS 


jZ.U (Z) 


pi/i M/i pio pin 
C34 — JN 4 — C 1 8 — C 1 y 


1 A A (1 \ 

1U.U (3) 


pi mi po pn 
CI — JN 1 — Co — CV 


1 1 O AO C\ C\ 

llo.Uo (O) 


pi /l' M/1 pio pin 
C34 — JN4 Clo — Ciy 


1 O A (Z\ 

-3o.4 (D) 


P1 1 M1 po pn 
C21 — JN 1 — Co — cy 


ni cn /1 n\ 
— /l.D/ (IV) 


pn pio pin pin 
C 1 / — C 1 8 — C 1 y — C2U 


a n si\ 
0.7 (3) 


pi mi po pi 
CI — JN 1 — Co — C / 


1 CI /1 

— 1.33 (1 /) 


M/i pio pin pin 
JN 4 — C 1 8 — C 1 y — C2U 


1 *7A oo n o\ 

—l /y.oo (lo) 


pi i M1 po p~7 
C21 — JN 1 — Co — C/ 


loo. /Z (1 j) 


pio pin pin pic 
C 1 0 — C 1 y — C2U — C 1 5 


1 1 

-1.1 (3) 


P/: P"7 po Ml 

Co — C / — Co — JN 1 


1 C\1 ( 1 *7\ 

— 1 / J.U3 (1 /) 


p 1 /; pic pin pin 
C 1 0 — C 1 J — C2U — c i y 


1 1 f1\ 

1.1 (3) 


pi p~7 po mi 
C2 — C / — Co — JN 1 


n n*7 /1 r 7\ 
U.V / (1 /) 


po pic pin pin 
C8 — C 1 5 — C2U — c i y 


1 /o.3o (lo) 


r^t* c^~i r*Q r*~\ c. 
Co — C / — Co — C 1 D 


— j 1.1 {Z ) 


r^i mi r^n r^ii 
CI — JN 1 — C21 — C22 


QA Q /">\ 

— y4.o (z ) 


pi p~7 po pi c 
C2 — C / — Co — C 1 5 


1 1 O QA /1 C\ 

1 lo.o4 (1 J) 


PO Ml PI 1 P11 

C8 — JN 1 — C2 1 — C22 


AC A 

yj.y (Z) 


p/; p~7 po pn 

Co — c / — Co — cy 


00.4 {!) 


pn mi pii pi i 
C2j — JN 2 — C22 — C2 1 


nc 0*7 / 1 A\ 

-13D.O/ (iy) 


pi p~7 po pn 

C2 — c / — Co — cy 


in co /1 c\ 

—11 /.Do (Id) 


Ml PI 1 P11 M1 

JN I — C2 1 — C22 — JN 2 


1 *7C CA C\ A\ 

— \ /D.Dy (14) 


mi po pn nfi 

jn i — Co — cy — C 1 U 


1 1 O *7C ( 1 C\ 

13o. /D (ID) 


pii mi pn pi/i 
C22 — JN2 — C23 — C24 


1 *70 A 1 ( 1 ^\ 

_ i /o.yi (1 /) 


n r po pn nn 

c 1 5 — Co — cy — c i u 


\ A 1 

14.3 (2) 


mi pn pi/i pin 
JN2 — C23 — C2 / l C2y 


1 *70 1 /">\ 

—1 /o.3 (z) 


f~*H po pn nfi 

c / — Co — cy — c i u 


-1UV. 3Z (1 /) 


mi pn pi/i pic 
JN2 — C23 — C24 C25 


1 T (1\ 

1.7 (3) 


m 1 po pn p 1 a 

jn i — Co — cy — C 1 4 


A1 1 /">\ 

— 43. Z (Z) 


pin pi/i pic pi/: 
C2y — C24 — C25 — C2o 


A T (1\ 

0.7 (3) 


pi c po pn Pi A 

c i j — Co — cy — C 1 4 


-lo /.o / (14) 


pn pi/i pic pi/: 
C23 — C24 — C25 — C26 


1 *7A TC / 1 *7\ 

—1 /y.zD (1 /) 


t~*H PO Pn pi A 

c / — Co — cy — C 1 4 


C O "71 / 1 fl\ 

oo. /3 (ly) 


pi/i pic pi/: pn 
C24 — C25 — C26 — C2 / 


-1.6 (3) 


pi £. p.1 nn pn 

c i o — 02 — c i o — cy 


-9.7 (2) 


pic pi/: pn pio 
C25 — C26 — C2 / — C2o 


1 1 

1.1 (4) 


pi/: p.1 nn pii 
C 1 0 — 02 — C 1 0 — C 1 1 


loy.y^ (14) 


pi/: pn pio pin 
C26 — C2 / — C2o — C2y 


0.2 (4) 


pi/i pn nn p.i 
C 1 4 — Cy — C 1 0 — 02 


1"70 ("1 c\ 

1 /o.o2 (15) 


pic pi/i pin pio 
C25 — C24 — C2y — C2o 


U.o (3) 


po pn pin p,i 

Co — cy — c i o — 02 


-3.0 (2) 


pn pi/i pin pio 
C23 — C24 — C2y — C28 


1 *7A /I /'>\ 

-179.4 (2) 


C14— C9— CIO— Cll 


-0.8 (2) 


C27— C28— C29— C24 


-1.0 (4) 


C8— C9— CIO— Cll 


177.40 (15) 


C12— N3— C30— C31 


-97.3 (2) 


02— CIO— Cll— C12 


-178.66 (15) 


C32— N3— C30— C31 


95.2 (2) 


C9— CIO— Cll— C12 


1.0 (3) 


C12— N3— C32— C33 


-84.8 (2) 


C30— N3— C12— Cll 


-161.22(18) 


C30— N3— C32— C33 


82.9 (2) 
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pn mi rn pi i 
C32 — JN 3 — C 1 2 — C 1 1 


5.9 (3) 


C3 U — JN 3 — C 1 2 — C 1 3 


19.7 (3) 


pi i mi rn n i 
C32 — JN 3 — C 1 2 — C 1 3 


-1 /3.2o (1 /) 


pin pi i pn \ti 
C1U — Cll — CI 2 — JN3 


170 ni nn\ 

i /s.y i i^i /j 


pin pi i pn pn 
CIO — Cll — C12 — C13 


0.3 (3) 


N3— CI 2— CI 3— C14 


177.52 (17) 


Cll— C12— C13— C14 


-1.6(3) 


C12— C13— C14— C9 


1.9 (3) 


CIO— C9— CI 4— C13 


-0.7 (3) 


C8— C9— CI 4— C13 


-178.82 (16) 



pin ~KT A PI A PTC 

CIS — JN4 — C34 C35 


1 fi o f"l \ 

— 153.8 (3) 


PI /; ~KTA PI A PIC 

C36 — JN4 — C34 — C35 


An 1 f a \ 
4V.1 (4) 


Pill XTyl PI/1 PIC 

C34 — JN4 C34 — C35 


A^i r\ i £\ 
-42. U (0) 


pit) ~KTA PT/11 PTCl 

C18 — JN4 — C34 — C35 


128.0 (7) 


C36— N4— C34'— C35' 


-76.5 (9) 


C34— N4— C34'— C35' 


33.5 (7) 


C18— N4— C36— C37 


87.3 (2) 


C34— N4— C36— C37 


-115.6 (2) 


C34'— N4— C36— C37 


-69.9 (5) 
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